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The work was oriented to identification of SCD gene polymorphism in 
population of Slovak pinzgau cattle. The material involved 91 cows of 
pinzgau breed kept in Slovakia.  Bovine genomic DNA was isolated by fenol-
chlorophorm deproteinization and ethanol precipitation. The polymorphism 
of SCD gene was detected by PCR-SSCP method. For the checking of   
correct genotyping was used PCR-RFLP method. The PCR products were 
digested with SatI restriction enzyme.  The mutant allele C (Ala) was detected 
by 205bp, 70 bp and 40 bp fragments and the wild allele T (Val)was detected 
by 205 bp and 117 bp fragments on 3 % agarose gel.  
In the total  population included in the study was detected homozygous 
genotype CC ( 0.31 ), heterozygous genotype CT (0.42) and homozygous 
genotype TT( 0.27 ). The frequency of occurrence both alleles proved gently 
of predominance  of mutant allele C – 0.52 before wild allele T – 0.48 . 
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Introduction 
 
  Stearoyl-CoA desaturase (SCD) is a key enzyme in the cellular 
biosynthesis of monounsaturated fatty acids (MUFA) from satured fatty acids in 
intramuscular fat (Kim et al., 1999) and milk fat (Islas-Trejo et al., 2002). The SCD 
is located in the endoplasmic reticulum and catalyzes the insertion of a double 
bond between carbon atoms 9 and 10 in a spectrum of saturated fatty acids (Enoch 
et al., 1976; Palmquist et al., 1993). Inhibition of desaturase activity leads to an 
accumulation of stearic acid in bovine adipose tissue, which can cause a decrease 
tenderness of beef. (Smith et al., 1998; Yang et al., 1999). The best example is 
Japanese Black breed of cattle which is valued for its highly marbled meat and fat 
melting points that are lower than in other breeds (Taniguchi et al., 2004). The   250
formation of stearoyl-CoA desaturase is controlled by SCD gene which was 
located in bovine chromosome 26 (BTA26) (Cambell et al., 2001, Green et 
al.,1990). Taniguchi et al., (2004) discovered eight single nucleotides 
polymorphism (SNPs) in different positions of cDNA sequency of SCD gene. The 
full length of bovine SCD cDNA (DDBJ – Accession No. AB075020) was 5331 bp 
long (Taniguchi et al., 2004). The comparison individual mutations of SCD gene 
and composition of fatty acids in intramuscular fat found association between 
mutation in position 878 bp of  cDNA sequency for SCD gene (Accession No. 
AB075020) and increased content monounsatured fatty acids in fat of steers 
Japanese Black breed. The basis of this causale mutation is single nucleotide 
substitution of tymine for cytosine  in position 878 bp sequence of cDNA, which it 
imposed substitution of aminoacids valine for alanine. They recognized positive 
association between a content of MUFA and alanine variant (allele C) of SCD 
gene. The Val variant (allele T) was
 identified as the ancestral allele by Taniguchi 
et al. (2004),
 who found that frequency was 0.4 in Japanese Black cattle.  
The aim study was analysed population of Slovak pinzgau breed for 
frequency of genotype CC and frequency of mutant allele C. 
 
Materials and Methods 
 
In this study were collected blood samples from 91 cows of Slovak pinzgau 
breed kept in Slovakia. Bovine genomic DNA was isolated by fenol-chlorophorm 
deproteinization and ethanol precipitation and by using commercial kit Nucleospin 
Blood (Macherey Nagel) too.  
PCR: The PCR amplification of specific fragment DNA included SNP in fifth 
exon (Taniguchi et al., 2004) which is characterize substitution of C/T (Ala/Val) in 
position 10329 of the bovine SCD gene sequence (Accession no. AY241932) at 
GenBank. Specific primers were designed by  program BatchPrimer3 v1.0 (Frank 
et al., 2008). The sequence of using PCR primers were: forward primer  5´ - ATA 
TGT ATG GAT ACC GCC CTT ATG AC - 3´ and reverse primer 5´ - ATA CAT 
AGC ATT TGT GGC TTG CTC – 3´ The reaction mixture in the total volume 25 
μl containing 50 ng DNA, 1 U  Taq polymerase (Fermentas), 1 x  PCR buffer 
(NH4)2SO2 ,1.5 mM MgCl2, 200 μM dNTP, 10 pM of each primer. The PCR 
reaction was optimized in the gradient thermocycler MJ Mini (Biorad, USA). The 
following amplification parameters were applied: 95 
oC for 3 minutes followed by 
35 cycles: 95 °C for 30 seconds, 55 °C for 50 seconds, 72 °C for 60 seconds. The 
reaction was completed by the final synthesis: 72 °C for 10 minutes. 
RFLP:  The PCR products of 322 bp were digested with  the SatI  ( Fhu4H1) 
restriction enzyme (Fermentas). The digestion with restriction enzyme was 
performed with 10 l of PCR product mixed with 10 units of the restriction 
enzyme and then was incubated at 37 
oC for 12 hours. Restriction digestion 
fragments were loaded on 3 % agarose gel (Invitrogen) containing ethidium 
bromide and the gel were analyzed in the UV rays.   251
SSCP:The SCD genotypes were assessed analyzing the DNA fragment containing 
the polymorphisms with a single strand conformation polymorphism  (SSCP) 
method too. For SSCP analyse were added 2  μl of  PCR products to 8 μl  of 
denaturing solution (0.025% of xylene-cyanol, 0.025% of bromophenol blue, 
20mM EDTA and 98 % deionized formamide) After heat denaturation at 95°C for 
six minutes, the samples  were immediately chilled on ice  (10 minutes). The 
genotypes were then detected using 12 % acrylamide:bis-acrylamide gels (37:1) 
without glycerol in 0.5 TBE buffer for run conditions 8 hours at 450 V at 20 °C For 
the SSCP analyze  was using INGENYphorU eletrophoresis aparature (INGENY, 
Netherland) with combination of external circullar chiller VWR  1171MD  
(VWR, USA). The SSCP  fragments were visualized using the silver staining 
method by Bassam et al., (1991). 
 
Results and Discussion 
RFLP : The digestion of 322 bp PCR product for SCD gene with restriction ezyme 
SatI ((Fhu4H1) differentiated alleles C and T. The SatI digestion of the PCR 
products  produced fragments of 205 bp and 117 bp for allele T. The mutant allele 
C was detected on the basis of present fragments 205 bp, 70 bp and 47 bp. The 
pattern of splitting was checked with program NEBcutter V2.0   
(Vincze et al., 2003). The PCR-RFLP method was used for genotyping of 15 cows 
of Slovak pinzgau breed. In this group of animals were detected the all genotypes 
(CC, CT, TT) for single nucleotide polymophism C/T in fifth exon of SCD gene 
(Figure 1).  
 
 
Figure 1:   Representatively  results of analysis PCR-RFLP  for SCD gene (322 bp ) by 
restriction enzyme SatI on 3 % agarose gel. 
1 – ladder 50 bp (Fermentas), PCR – product of PCR (322 bp), TT - genotype (205 
bp, 117 bp), CC –genotype  (205 bp, 70 bp, 47 bp), CT – genotype (205 bp, 117 bp, 70 bp, 
47 bp), 2 – ladder 100 bp (Fermentas). 
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SSCP: Because the  PCR-RFLP using the SatI restriction enzyme (Taniguchi et al., 
2004) was expensive and more time-consuming method, we tested PCR-SSCP 
method where we analysed alike animals what were used for PCR-RFLP method. 
We needed this step for checking of genotyping SNP for mutant allele C and wild 
allele T of SCD gene by PCR-SSCP method. Three different patterns were detected 
by the PCR-SSCP analysis of the DNA fragment containing the polymorphism of 
the SCD gene (Figure 2). We analysed others 131 animals from population Slovak 
pingau cattle with PCR-SSCP method. The runnig conditions was optimised for 12 
%  acrylamide:bis-acrylamide gel (37:1) without glycerol at 20 °C at 450 V. But 
we tested 10 % and 8 % gel, with and without glycerol , from 15 °C to 20°C, from 
300 V to 450 V too. The silver stainnig of SSCP fragments was done by Bassam et 
al., (1991). 
 
 
 
Figure 2:  Representatively  results of PCR-single strand conformation polymorphism 
(SSCP) analysis for the exon 5 of the (SCD) gene   polymorphism. The white and 
the black dots indicate the occurrence of C and T allele. 
 
Genetic variants: By using  PCR-SSCP was analysed  population of 91 Slovak 
pinzgau cows. It was detected all three genotypes CC, CT, TT for SNP in fifth 
exon of SCD gene. Frequencies of genotypes and alleles determined in the 
population were presented in Table 1. The frequence of occurrence for 
homozygous genotype CC was 0.27. The frequency of  heterozygous genotype CT 
was 0.42 and homozygous genotype TT was 0.31. The frequency of allele T was 
0.48 and allele C was 0.52.  Genetic equilibrium of analysed population was 
evaluated on the base χ2-test. For population of pinzgau cows was determinated the 
χ2 = 2.44 with p = 0.24. Our results  show that SCD gene had approximately 
similar value for frequency mutant C and wild T allele for population of Slovak 
pinzgau cattle. Melus et al., (2007) detected equal mutation which the basis was 
substitution C/T  (Ala/Val) of SCD gene for  23 animals of Slovak pinzgau breed.   253
The frequency occurrency of mutant allele C was 0.74 and for the wild allele T was 
0.26. 
 
Table 1.  
Frequency of genotypes and alleles of SCD  gene in the population of  Slovak 
pinzgau cattle kept in Slovak republic. 
 
 
Moioli et al., (2007) detected similar frequencies of C (0.42) and T (0.58) alleles in 
27 animals of Piedmontese breed. But for 25 animals of Jersey breed  detected 
superiority of allele C (0.94) before allele T ( 0.06) and lover predominancy of 
allele C (0.65) before allele T(0.35) in 27 animals of italian breed Valdostana. The 
result of alleles frequency  in Italian Holstein was similar than was detected in our 
population of Slovak pinzgau cattle. Mele et al., (2007) analysed population of  273 
Italian Holstein with frequency of allele T (0.43) and allele C (0.57).  The 
genotypes frequences  were CC (0.27), CT (0.60) and TT (0.13). Taniguchi et al., 
(2004) detected the frequency of allele C (0.59) and for allele T (0.41) in 1003 
steers of Japanesse Black breed. 
 
Conclusions 
 
It may be concluded that SCD gene is a polymorphic for  population of 
Slovak pinzgau cattle. It was detected the genotype CC (Ala/Ala) with frequency 
0.31 and a predominance of mutant allele C (0.52) and the homozygous genotype 
TT (Val/Val) with frequency 0.27 and frequency of wild allele T – 0.48. The 
frequency of heterozygous genotype CT (Ala/Val) was 0.42. The results proved the 
predominance of mutant allele C (Ala) before the wild allele T (Val) in population 
of Slovak pinzgau cattle. 
 
Sources of research financing: project VEGA no 1/4440/07 
 
 
References 
 
1.  Bassam, B. J., Anollés, G. C., Gresshoff, P. M., 1991, Fast and sensitive 
silver staining of DNA in polyacrylamide gels, Anal. Biochem., 196, 80–83 
Slovak Pinzgau cattle  Allele  Genotype (Observed/Expected) 
Cows               n     C      T        C/C   C/T   T/T 
Total               91    0.52  0.48  0.31 0.27  0.42  0.50  0.27  0.23   254
2.  Campbell, E. M. G., Gallagher, D. S., Davis, S. K., Taylor, J. F., Smith, S. 
B., 2001, Mapping of the bovine stearoyl coenzyme A desaturase (SCD) 
gene to BTA26, J. Anim. Sci., 79, 1954-1955 
3.  Enoch, H. G., Catala, A., Strittmatter, P., 1976, Mechanism of rat 
microsomal stearoyl-CoA desaturase, J. Biol. Chem., 251, 5095–5103 
4.  Frank, M. Y., Naxin, H., Yong, Q. G., Ming-cheng, L., Yaqin, M., Dave, 
H., Gerard, R L., Dvorak, J., Anderson, D. O., 2008, BatchPrimer3: a high 
throughput web application for PCR and sequencing primer designi, BMC 
Bioinformatics, 253  
5.  Green, P., Falls, K., Crooks, S., 1990, Documentation for CRIMAP. 
version 2.4. Washington University School of Medicine, St. Louis. 
6.  Islas-Trejo, A., Johnson., A F., Medrano, J. F., 2002, Genomic structure 
and expression of the bovine stearoyl-CoA desaturase gene, Proc. Plant, 
Animal and Microbe Genomes Conference, San Diego, CA, 766. 
7.  Kim, Y. C., Ntambi, J. M., 1999, Regulation of stearoyl-CoA desaturase 
genes: role in cellular metabolism and preadipocyte differentiation, 
Biochem Biophys Res Commun, 266, 1–4 
8.  Mele, M., Conte, G., Castiglioni, B., Chessa, S., Macciotta, N. P. P., Serra, 
A., Buccioni, A., Pagnacco, G., Secchiari, P., 2007, Stearoyl-Coenzyme A 
Desaturase Gene Polymorphism and Milk Fatty Acid Composition in 
Italian Holsteins, J. Dairy Sci., 90, 4458–4465 
9.  Meluš, V., Kasarda, R., Kadlečík, O., Trakovická, A., 2007, 
Polymorfizmus génu SCD pinzgauského dobytka, Acta fytotechnica et 
zootechnica, 10, 67 - 69 
10. Moioli, B., Contarini, G., Avalli, A., Catillo, G., De Matteis, G., Masoero, 
G., Napolitano, F., 2007, Short Communication: Effect of Stearoyl-
Coenzyme A  Desaturase Polymorphism on Fatty Acid Composition of 
Milk, J. Dairy Sci., 90, 3553–3558 
11. Palmquist, D. L., Beaulieu,  A. D., Barbano, D. M., 1993, Feed and animal 
factor influencing milk fat composition., J. Dairy Sci., 76, 1753–1771 
12. Smith, S. B., Yang, A., Larsen, T. W.,  Tume, R. K., 1998, Positional 
analysis of triacylglycerols from bovine adipose tissue lipids varying in 
degree of unsaturation, Lipids, 33, 197–207 
13. Taniguchi, M., Utsugi, T., Oyama, K., Mannen, H., Kobayashi, M., 
Tanabe, Y., Ogino, A., Tsuji, S., 2004, Genotype of stearoyl-CoA 
desaturase is associated with fatty acid composition in Japanese Black 
cattle, Mamm. Genome, 14, 142–148 
14. Vincze, T., Posfai, J.,  Roberts, R.J., 2003, NEBcutter: a program to cleave 
DNA with restriction enzymes, Nucleic Acids Res., 31, 3688-3691 
15. Yang, A., Larsen, T. W., Smith, S. B., Tume, R. K., 1999, Desaturase 
activity in bovine subcutaneous adipose tissue of different fatty acid 
composition, Lipids, 34, 971–978 
 